Some mathematical results for impurity redistribution
during the growth of a layer on a substrate [1] , in the absence of an evaporation flux at the surface.
An illustration of this result is given in figure 2 which represents equation (7) From a numerical point of view some practical problems arise because of the very great values of exponential factors and the very low value of erfc for high values of k. In these cases it is convenient to take the asymptotic development of the erfc, for instance for k &#x3E; N (depending on the values of the various parameters), we have to add to the expression (7) for k N, the approximate expression (for k &#x3E; N) (denoted with the index (as) for asymptotic) 3 . Diffusion from the outside. - The same type of analysis and calculation leads to the result :
The concentration at the surface of the layer has been taken to be constant (C]s). The same remarks as above are true for large values of k. In this case the corresponding terms for k &#x3E; N take the form :
4. Solubility limit at the interface. -In the case where no proportional segregation occurs at the interface, but only a solubility limit condition is imposed on the impurity concentration in' the layer (solubility limit defined as C2 in the layer), then the condition at the interface takes the form :
The same type of procedure as the preceding one (cf. appendix) leads to the following result :
In the case of an impurity coming from the outer phase during the growth and submitted to the same type of solubility limit at the interface, but this time for the substrate, the condition Cl(0-) = Cl's leads of course to the well known erfc behaviour in the substrate :
The asymptotic parts for k &#x3E; N in expression (9) Taking the Laplace transforms of both equations with the specified initial conditions leads to :
The solutions of these equations are :
As r ---&#x3E; 0 when x ---&#x3E; oo, we must put B(p) = 0 in equation (A. 3 With the result (A. 14), G( p) can easily be calculated from (A. 6), and then A( p) from (A. 4). Putting these coefficients in the expressions (A. 3), (A. 3') leads to the results of § 1. To obtain the results of § 2, the same method has been used. Remark : During the course of the calculations, some remarkable equalities appeared depending on the method we used to evaluate them. Particularly, it has been possible to establish the following results for integrals :
and, of course, by simple derivation :
At our knowledge this integral has not previously been calculated.
